Historic,  Archive  Document 

Do  not  assume  content  reflects  current 
scientific  knowledge,  policies,  or  practices. 


K 


■Si 


n 


UNITED  STATES  DEPAftTMENT  OF  AGRICULTURE 
Agricultural  Marketing  Service 

MJALISIS  OF  DATA  REFATIVE  TO  THE  iwATURITZ  OF  FLORIDA  EARLY  AI-jD  IvIID- 
SEASOi:J  COMOM  SWEET  OB.Ai>lGES,  SEaSOKS  1938,  1939,  and  1940 

By  William  E.  Lewis,  Agricultural  Ecunoraist  l/  ii'pEAWr;t'  ' 

Introduction  Xv*'^_ 


Data  on  solids,  acidity,  and  volujne  of  juice  of  Florida  orange.s  were  obtain- 
ed auring  the  seasons  of  1938,  1939,  and  19^0,  under  practical  conu:iorcio.l  opora-- 
tions.     These  data  appear  xo  agree  with  those  from  experimental  stuaies  2/  and  to 
substantiate  the  general  expert  opinions  regarding  the  behavior  of  internal 
characteristics  of  oranges. 

This  study  is  based  upon  an  analysis  of  official  inspecti-^n  certificates 
issued  in  accordance  with  regulations  C'.'V-.;ring  Lhe  cnf orcei.ient  of  the  maturity  lav/s 
of  the  State  of  Florida.     These  certificates  covered  more  than  10,000,000  boxes 
of  oranges  and  were  issued  during  periods  fro-i  October  8  to  Decetabjr  30   )f  the 
years  1938  and  1939,  and  from  Oct-jber  8  to  December  2  in  19/vO. 

Percentages  given  in  figures  1  to  8  and  in  tables  1  to  6  for  1938  and  19/^0 
were  based  upon  the  actual  nu/iiber        boxes  of  fruit  c^vvred  by  certificates,  v;hereas 
the  percentages  for  1939  were  ascertained  from  a  cross  section  of  representative 
tests  made  throughout  the  season  in  various  districts  and  packing  hc^uses. 

Figtires  and.  tables  have  been  arranged  \x.  sh  -w  progressive  changes  in  average 
percentages  of  solids,  acidity,  an.:.:  juice  content,  by  weeks,  throughout  the  maturity 
inspacti^n  period  (October  througri  December)  .     Percentages  are  based  upon  State 
averages  of  composite  testa  and  inaicate  the  quantity  of  oranges  that  met  various 
minimum  requirements  when  tests  were  inade. 

Because  of  the  impracticability  of  f'iistinguishing  between  varieties,  the 
data  for  all  lots  of  the  coimnon  sv;eet  oranges  were  averaged. 

The  "A"  specification  referr^jd  to  in  this  report  (pages  18  and  19  )  is 
based  upon  a  study  of  Dr,  Paul  L.  Harding's  work  and  was  drav/n  up  to  provide  for 
pleasantly/  tart  and  swt;eter  orajiges.    As  used  in  this  report  it  does  n.;t  include 
requirements  for  volume  of  juice.    A  stuoy  ol'  table  3  indicates  that  a  minimum 
juice  requirement  of  4-. 5  gallons  of  juice  per  standard  box  woula  not  appreciably 
affect  the  anourit  of  fruit  meeting  the  "A"  specif icatiion. 

1/  Ackno\i/ledgment  is  made  to  the  vSurplus  Marketing  Adiainist ration  for  certain 
data  for  1939,  and  to  the  Florida  Citras  Inspecti./n  Buroau  for  clerical  assistance. 

"Seasonal  Changes  in  Florida  Oranges,"  ^■oj    Dr.  Paul  L.  Harding,  U.  S.  D.  A. 
Technical  Bulletin  No.  753-    See  also  "[ielati.jn  ^f  Size  of  Fruit  to'Solids,  Acid 
and  Volume  of  Juice  in  the  Principal  Varieties  of  Florida  Oranges,"  by  Dr.  Paul  L. 
Harding  and  William  E,  Lev/is.     (A  paper  presented  bef  ore  tlie  Florida  State  tiorti- 
cultural  Society,  Orlando,  Fla.,  April  17,  1941). 


A  study  of  data  herein  jpresented  indicates  the  percentagevS  of  fruit  that 
might  reasonably  be  expected  tu  meet  th-j  "A"  specification.     The  data  also  can  be 
used  to  indicate  the  probable  effect  of  other  specifications,  such  as  different 
percentages  of  sulids  and  acids.,  and  they  can  be  used  in  the  detonninati. ju  of  a 
requirement  for  voluue  of  juice.     Considerati-.^n,  howyver,  should  be  given  to  the 
fact  that  the  data  presented  here  are  based  upon  avera;>js  o'f  couposite  tests  and  ' 
njt  upon  tests  of  individual  oranges.    Imy  requirements  based  upon  tests  of  indivia 
ual  oranges  would  cause  a  slight  reduction  in  the  indicated  quantity  of  fruit  that 
would  have  net  the  vari  --us  specifications  shov/n  in  the  accompanying  figures  o.nd  ■ 
tables . 

It  is  believed  that  these  data,  together  v.-ith  the  results  of  published 
studi-is,  should  be  of  material  aid  in  establishing  7>ractical  standards  for  internal 
quality  of  oranges. 


Total  Soluble  Solids 

Figures  1,  2,  and  3  show  the  percentages  of  oranges  that  met  various  rainimum 
specif icati.n'is  for  total  soluble  S'jlids  auring  weekly  periods  in  each  uf  the 
maturity  inspection  seasi.ns  of  1938,  1939>  and  19^V0.     The  percentages  also  are 
shown  in  table  1  on  page  7. 

It  will  be  noted  that  as  the  season  progressed  the  solids  increased.    At  the 
end  of  Deceiiber,  81  percent  of  the  oranges  inspected  c>)ntainod  at  least  10.5  per- 
cent solids.    Unquestionably  much  higher  scdids  v/ould  liave  b«en  found  during  the 
movement  of  Valencia  oranges  later  in  the  seasrm. 

In  1938,   (fig.  1)  during  the  week  of  October  8  to  lA.,  98  percent  of  the 
movement  of  oranges  met  a  lainimujd  specification  of  8  percent  solids;,  during  the 
period  from  October  15  to  October  28,  99  percent  L'f  the  fruit  contained  n  )t  less 
than  8  percent  solids;  and  fr^ia  October  29  to  December  30,  100  percent  i.iet  an  8 
percent  minimum  of  solids.    During  the  v/eek  ol  Nover'iber  5  to  11,  99  percent  jf  the 
oranges  met  a  minimum  specification  of  8.5  percent  solids;  94-  percent  ruet  a  9  P^-'C- 
cent  minimum;  84.  percent  met  a  9.5  percent  lainimuiu;  61  j.ercent  met  a  10  percent 
minimum;  and  35  p-rcent  met  a  10.5  percent  miniinnm  of  total  soluble  solids. 

In  1939,   (fig.  2)  S'-)lids  were  very  much  lower  at  the  beginning  '-.'f  the  season 
than  in  either  1938  or  194-0  but  increased  rapidly  as  tiie  season  progressed.  During 
the  period  of  Novjnber  12  to  .18,  82  percent  of  the  movement  met  a  9  percent  minimui-i 
content  of  solids.     This  figure  comparers  vn.th  96  percent  and  98  percent  of  the 
movement  that  met  a  9  percent  ninj.iiu.un  during  the  saine  i/f^ekly  peri^jds  in  V)3S  ana 
194-0,  respectively. 

In  194-0,   (fig.  3)  solids  were  higher  tiian  during  either  of  the  2  preceding 
years.     Practically  100  percent  of  the  movement  of  oranges  met  an  8  percent  uiinimum 
for  soluble  solids  from  the  week  of  October  8  to  14  through  th-e  week  endeu  December 
30.    During  the  weekly  period  October  29  to  November  4-,  95  percent  met  a  9  percent 
minimum;  81  percent  met  a  9.5  percent  jainir.ura;  and  4-9  percent  haa  a  content  v,)f  10 
percent  or  more  scjlias. 
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Figure  k  shows  a  comparison  of  percentages  of  weekly  movements  v/hich  met  a  ^ 
9  percent  ininiinura  of  total  soluble  solids  during  the  period  Iron  October  8  to 
December  30,  1938  to  19/+0.     The  percentage  of  fruit  that  contained  9  percent  or 
more  solids  was  lower  in  1939  than  in  1938  and  ■19'VO,  especially  durin;-  the  first  , 
part  of .  the  .season,    . The. .percentage-. of  solids  in  1939>  however,  ■  inc r eased  rapidly 
and  after  the  middle  of  Movembir  there  was  relatively  libtle  difference  in  the  per- 
centages of  oranges  that  contained  9  percent  or  more  soluble  solids  during  each  of 
the  maturity  inspection  seasons. 


Anhydrous  Citric  Acid 

Table  2  shows  the  percentages  of  oranges  that  met  various  minimum  amounts 
of  anhydrous  citric  acid,  during  weekly  periods -in  each  of  the  nat.urity  inspection 
seasons  of  1938,  1939,  and  19A0. 

In  1938,  96.6  percent  or  more  of, the  fruit  met'  a  minimum  specification  of 
seven-tenths,  of  1  percent  citric  acia  throu.gbout  the  season.    Practically  100  per- 
cent met  a  minimum  of  six-tenths  of  1  percent. 

In  1939,  of  the  oranges  moved  during  the  week  of  October  8  to  lA,  77  per- 
cent met  a.  minimum.. acid  requirement- of  seven-tenths  o.f  1  percent.     During  the  fol- 
lov/ing  week  80  percent  of  the  fruit  net  this  specification  for  acia.    During  each 
of  t?ie  following  weeks  there  was  a  progressive  increase  in  the  percentage  of  fruit 
that  had  an  acid  content  of  s.;ven-tenths  o.f  1  percent  or  more.    Undoubtely  the 
progressive  increase  in  the.  percen.tages  of- oranges  thatiaet  the.  minimum  specifica- 
tions was  due  to  the  increase  in    movement  of  mid-season  fruit  of  liigher  acidity. 
At  least  96  percent  of  the  movement  .met  a  minimum  of.  six~i..enths  of  1  percent  acid 
throughout  the  maturity  inspecti-.)n  season. 

In  194-0,  after  the  middle  of  October,  nearly  all  orangss  met  a  minim'um  acid 
content  of  seven-tenths  of  1  percent. ■ 

.....       .    •    Volume  of ■  Juice     ■       •  ■■  " 


Figures  5,  6,  and  7  show  the  percentages  of  oranges  that  contained  various 
minimm  amounts  of  juice  per  standard  packed  1-3/5  bushel  box,  by  v/eekly  periods 
from  Oct.ober..8  .through  -December  2  -during  each  of  the- year^  1938,  1939',  and  194-0. 
A  comparison  in  tabular  form  is  also  shov/n  in  teble  3  on  page  23- 

•The  percentages  shovm  in  these  charts  are  averages  of  coiiiposite  t','sts  of 
all  sizes  of , fruit...  .....    ... 

,In  each  of  the  years  1938,  1939,  and  194-0,  during  the  period  from  October  15 
to  December  2,  98  percent  or  more  of  the  oranges  tested  contained  not  less  than 
4.5  gallons,  of  juice  per  box.  •■  -   

A  comparison  of  figures  5,  6,  and  7  shows  that  during  the  seasons  of  1938, 
1939,  and  194.0,  the  p';jrce)itagGs  of  oranges  Tiiat  contained  miniraums  of  4-5  and  4.7 
gallons  did .n,ot  vary,  to  an-,  appreciable  extent  -after  'the  We'ek  of '  October  "8  to  I4. 
Previous  to  that  perioe  in  1940  (fig.  7),  the  percentag-^s  of  oranges  i/;!,iich  inet 
specified  minimums  v.ero  rather  irregular  comparetl  with  those  for  the  remainder  of 
the  season  ana  with  these  of  the  .1938  and  1939  seasons.     Possibly  this  irregularity 
may  be  due  to  the  relatively  small  quantity -of  fruit  that' was  moved  during  the 
period.  .  ,  ;      .-  - 
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It  will  be  noted  that  during  the  1933  seanon  the  percentage  of  oranges  that 
contained  5  gallons  or  more  of  juice  v/as  C'jnsiderably  higher  than  that  during  the 
1939  and  19A0  seasons. 

Percenta^;-es  of  Oran;-;eg  that  Met  the  "A"  Specification 

Figure  8  shows  the  percentages  of  oranges  that  wet  the  "A"  specification 
during  weekly  periods  in  1938,  1939,  and  194-0.    The  percentages  also  are  shown  in 
table  4-  on  page  16 . 

During  1939  the  percentages  that  raet  the  "A"  specification  were  much  lov/er 
than  those  in  1938  and  1940.     This  was  because  early  in  the  fall  of  1939,  oranges 
v/cre  lower  in  solids  than  in  either  of  the  other  2  years.    Beginning  with  the  week 
of  November  19  to  25,  there  was  only  a  relatively  small  difference  in  the  percent- 
age of  fruit  meeting  the  "A"  specification  for  each  of  the  3  years. 

Percentages  That  Failed  to  Meet  the  "A"  Specification 

Table  5  shows  a  comparison  of  the  qu?::j:itities  and  the  percentages  of  oranges 
that  failed  to  meet  the  "A"  specification  during  the  seasons  1938-39,  1939-/+0,  and 
I94O-4I.     The  percentages  of  fruit  that  failed  to  loeet  this  specif ica Liot.  are  based 
upon  the  total  movemenb  of  oranges  throughout  the  entire  season. 

In  table  6  the  percentages  that  failed  to  meet  "A"  specification  are  based 
upon  shipments  that  moved  from  October  1  to  Deceinbc;r  30. 

It  will  be  noted  that  a  much  larg^^^r  .jercenbage  of  fruib  failed  to  meet  the 
"A"  specification  in  1939  than  in  eJ.taer  the  1938  or  the  I94O  season.  This  fail- 
ure was  due  mainly  to  the  lower  solid  content  in  oranj-:es  during:  the  e<7.rly  part  of 
the  1939  season. 
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TbiMe  5. -Total  nioveinent  t]irou.;-;h  the  entire  seasons,  1938-39,  1939-40, 
and  19.y0-41,  and  number  of  carlot  equivalents  that  failed  to  ^l^^et  th^-'  "A" 
 sptjciiication  du rin>:  the  'oeriod  October  8  thi-ourh  Decenbe^r  30  


Ye?>.r 

Total  .Tiovement 
( Ca riot  Equivalents ) 
;      through  en Li re 
season 

_j                                                   ,—■ — — 

•Carlot  equivalents 
:that  failed  to  meet 
:  "A"  specification 
•     Oct.  8-Dec.  'y^ 

r-VjfContare  of  total 
movement . that  failed 
to  meet,  specification 

liuiuber 

P-ircent 

l'^38-39  . 

69,317 

1,783 

2.6 

1939-40  : 

47,386 

■4, 532 

.  9.6 

1940-.;  1  : 

1/  56,513 

853 

1.5 

Avera.i^e : 

37,739  : 

2,389 

4.1 

1/  Total  shipinents  to  June  SO. 


Table  6. -Total  jaovement  and  Xiiijrber  of  carlot  e.:!aivaleni;s  xhat  failed 
to  r.'V:;t  the  "A"  goeciiicati on ,  October  1  -  leconber  30,  1933^40  


:  Tf,. 

tcil  ii:i>.!ver:ent  : 

—               —                        —          —  - 

Carlot  equivalents 

Porconta^je  that 

Year 

:  (Carl 

ot  Equivalents) : 

that  failed  to  m-vrt 

.failed  to  uieet  specifi- 

: froin 

Oct.  l-Dec.  30: 

specif icati'jn 

cation 

hUiuber  : 

liuinber 

L-'ercent 

1938 

■  19,307  : 

1,783 

9.2 

1939 

19,7/:1  : 

4, 532 

■  23.0 

1940 

16,025  : 

853 

Average 

1^^  f'^ 

2,389 

13.0 

Total  nuiAer  of  boxes  or  tests  on  which  this  tabic  is-  based: 

1938  ..•  7,/.C3,04S  boxes 

1939    7,027  tests 

1940   ,3,070,515  boyos 
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"A"  Specification  l/ 

This  specif ic'ttion  requires  a  ffiiT'.imum  of  not  lens  than  9  percent 
total  soluble  solids,  five-tenths  of  1  p^^iccent  anhydrous  citric  acid,  and 
a  graduated  ratio  as  shown  below: 


•    M^*^    "i  mi  1  m     n  Vi  vrl  r*  m  i 

•        M 1  P T    11  ^■l   rritA  ci  of 

"f.riT.ri  \      n  1 1 1  b,  1  f-^ 

\J^J  WCL^      V-' W -1.  < J.- ^ 

solid o 

'        •^nl  1  fi'',  to  flnlivri  ■'■^ 

en  J  s  c  i  t  pi  c  p  c  i  c; 

n    1^.  —  - . , .  -1- 

rerct.'i  l- 

:  Percent 

9  .u 

:              .  9h  / 

:                       V  •  iJU  u 

•  J- 

:  .9o;J 

:  9-45 

n  ii 

>'•<- 

:               •  9  /9 

:                           V .  4u 

!l  tt 

7  0 

*                      on  r 
;                   .  J 

■                                      fj  'iK 

•  ■:>-J>J 

II  II 

Q  ' 

:               1 . Ulx 

,                                         CI    "2  0 

II  II 

Q  ^ 

.                 1 .  kjk  I 

:  9.''-> 

II  II 

O  A 

,                1      .'  Q 
:             1 .  u,^.j5 

•                          0  on 

II  1! 

O  ^ 

7  •  ' 

:               X .  1.JDU 

•                                         •  X  I? 

II  II 

•              '1  n'7^' 
:              L  .1)  1  f 

'■Jin 

:                             >  .  XU 

II  II 

Q  Q 

'             1  no/ 

G  n  ^^ 

It  II 

inn 

>                       X  .  J  LX 

.                      0  nn 

11  II 

1  n  1 

•                 X  .  x<^  0 

0 .  J) 

1;  II 

.                     .'-  .  X/-4.U 

ft  Q'i 

•                                0  0  ^  u 

II  II 

•                       -L  .  XO/i, 

■                                  0  •  0^ 

II  II 

'in  / 

I  .i-,±Q<C 

•                             tf  sir '1 

II  tl 

in 

XU  .  J 

•              1  onn 
:  x.fiuu 

.  ''7 

II  I! 

"  n  A 

xU  •  O 

:             -L .  icxo 

:                              0.1  U 

II  11 

1  n  ■"7 

XU  .  / 

■                   -L  .  { 

.  As 

(1  II 

xu  •  o 

ft  An 

:                             0 .  ou 

II  I! 

XU  .  V 

•  ft 

Ii  II 

1  "i  n 
XX  .  u 

:             X .  dyA- 

ft  --n 

!!  II 

xX  .  J. 

«              1  QnA 

II  II 

xx .  <: 

;             X. jxo 

:  o.pu 

II  II 

i-x  •.;> 

:  xo2V 

5J  '-to 

II  II 

X±  . 

;             1 .  .,?41 

;  o.pu 

11  II 

•                  T  0 

0.  5u 

tl  II 

-L.L  .  C.) 

I  x.^jDp 

t> .  JU 

II  1! 

>                T  in^^ 

:                      -L  .  J  /  0 

0 .  j)U 

II  II 

i  .L  .  O 

!                 J. .  ^  00 

o.jU 

II  II 

11.9 

1.400 

8.50 

II  11 

12.0 

X  .  ^.X(t_  4 

8.50 

I  II 

12 . 1  : 

1.424  : 

■  8.50 

1  II 

12.2  : 

l..i35  : 

8.50 

1  II 

12.3  : 

1.4A.7  : 

8.50 

1  II 

12  : 

1.4.59  : 

8.50 

1  1; 

12.5  : 

1.471  : 

8.50 

1  II 

12.6  : 

1.482  : 

8.50 

I  II 

12.7  ; 

1 . 494  : 

8.50 

1  II 

12.8  : 

1.506  : 

8.50 

1  II 

12.9  : 

1.517  : 

8.50 

I  II 

1,/  This  specification  v/as  used  as  a  basis  for  the  requirements  of  "A" 
Qualitv  Juice"  as  described  in  ikiendaient  Ko.  1  "U.  S.  Standard  for  Internal 
Quality  of  Common  Sv.-eet  Orautjes," issued  by  the  AKricultaral  Marketing  Service, 
November  8,  1^41. 
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"A"  vSpycificfition  -  continued 


Total  soluble 

:  Maximuri  anhydrous 

:      Mininiuiii  ratio  of 

total  soluble 

solids 

:        citric  acid 

:      solids  to  anhyd 

rous  citric  acid 

Percent 

:  Percent 

13.0 

:                1.53  ■ 

:                      8. 50 

to 

1                 ■  ' 

13.1 

:                1 . 541 

8  SO 

I! 

II 

13.2 

:  1.553 

8  50 

II 

II 

13.3 

:  1.565 

8  50 

II 

II 

13./+ 

:               1 . 576 

8  50 

II 

II 

13.5 

:  1.588 

:  8.50 

II 

II 

13.6 

:                1 . 600 

II 

II 

13.7 

:                1 . 612 

8  50 

II 

II 

13 . 8 

1.624 

8  50 

II 

II 

13.9 

1.635 

8  50 

II 

II 

14. 0 

1 .  6^7 

8  5n 

II 

II 

u.i 

1.659 

5n 

II 

II 

14.2  : 

1 . 671 

0 » 

II 

II 

U.3  : 

1.682 

0 . 

II 

II 

14.4  : 

1 . 694.  ; 

II 

I! 

14.5  : 

1.705  : 

II 

II 

14.6  : 

1.718  : 

0  •  j\j 

II 

II 

U.7  : 

1.729  ; 

8.50 

II 

II 

14.8  : 

1.741  : 

8.50 

II 

II 

14.9  : 

1.753  : 

8.50 

II 

II 

15.0  : 

1.765  : 

8,50 

n 

II 

15.1  : 

1.776  : 

8.50 

II 

II 

15.2  : 

1.788  : 

8.50 

II 

II 

15.3  : 

1.80  : 

8.50 

II 

II 

15. A  : 

1 . 812  : 

8.50 

II 

M 

15.5  : 

1.824  : 

8.50 

II 

II 

II 

II 
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Surging  ry  .  . 

1.  This  report  presents  facts  that  should  aid  .in  an  intollicent  approach 
to  the  establishment  of  standards  for  internal  quality  of  orant;es. 

The  study  is' based  upon  the  analyses  of  maturity  inspection  certificates 
for  Florida  orfjn.;;es,  which  were  issued  during  the  1938,  193'/'j  .ai'ici  19-40  seasons, 
and  whichi  covered  more  than  10,000,000  boxes  of  oranges.     Hie  •  results  obtained 
appear  to  be  in  substantial  a^-reeuent  with  published  stiidies  and  with  f^;eneral 
expert  opinions  regarding  the  behavior  of  internal  characteristics  of  oranges.  • 

2.  Ninety-eijht  percent  or  more  of  the  oranges  contained  at  least  4-. 5 
gallons  of  juice  per  standard  packed  box  of  bushels,  from  the  middle  of 
October  throurhout  the  m.aturity  inspection  seasons  of  193B,  1939,  and  194-0. 

3.  The  quantity  of  fruit  that  met  various  minimum  percentages  of  total 
soluble  solids  increased  in  fairly  uniform  progression  throughout  Uie  liiaturity 
inspection  seasons.-   After  tlie  first  of  Kovember,  a  large  majority  of  fruit  con- 
tained more  than  9  percent  solias. 

For  the  three  seasons, between  October  22  and  December  30,  practically 
100  percent  of  the  fruit  contained  not  less  than  five-t-mths  of  1  percent  citric 
acid  and  83  percent  or  more  of  the  fruit  contained  not  less  than  seven-tenths  of 
1  percent  citric  acid,  : 

5.     Tlie  quantity  of  oran;--e3  that  met  the  "A"  specification  increased  as 
the  season  progressed.    Fur  example,  90,  69,  and  92  percent,  respectively,  of 
the  fruit  met  the  "A"  specification  durin^;;  the  v/eek  of  November  5  to  11  in  1938, 
1939,  and  1940,  v/hereas  98.  and  96  percent  respectively,  met  the  specification 
durin,.:  the  week  of  December  10  to  16  in.  each  of  the,  seasons  193B  and  1939- 
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